A magnetic-based geophysical study was performed across the southern part of Cameroon to investigate the boundary between the Archean Congo craton and the Pan-African metamorphic belt. Magnetic gradient techniques including Euler deconvolution and Tilt derivative have been applied to an aeromagnetic data profile to determine the depth of sources and their lateral extension. 2.5D magnetic modeling shows that the prominent magnetic positive anomalies observed on total magnetic map of south Cameroon are produced by deep and strongly magnetic bodies under the Pan-African formations mainly an important dyke formation structure with a high susceptibility of 0.041 (SI units), at an average depth of 4148 m and with a lateral extension of about 10 km. These bodies are interpreted to have emplaced at high crustal levels in a continental collision zone and were subsequently metamorphosed at granulite grade conditions, during the Pan-African orogeny about 620 Ma ago.
Introduction
Southern Cameroon area is a transition zone between the Proterozoic mobile Journal of Geoscience and Environment Protection belt of Central Africa in the north and the Archean Congo craton in the south.
Geophysical investigations carried out in this region in recent years have intensively used gravimetric method to study deep and superficial structures and to propose geodynamic and tectonic evolutionary models for the region [1] - [7] .
The main results of these studies interpreted the steep gradient in the Bouguer gravity field at 4˚N and 10˚E within the Yaoundé domain as the sediment-covered edge of the Congo craton ( Figure 1 ) and suggested the existence of a suture zone. Based on 3D gravity modeling and inversion, [6] assumed a high-density, intrusive-like body at depth. They interpreted these bodies as mafic rocks put in place along the suture in the northern edge of Congo craton in South Cameroon.
The present study objective is to interpret available magnetic anomaly data in south Cameroon area over an area comprised between longitudes 12˚E and 13˚E and latitudes 3˚30'N and 4˚30'N. Our interpretation will focus on establishing the characteristics of source of high positive gravimetric and magnetic anomalies observed at the northern boundary of Congo craton in south Cameroon.
Geological Setting
The study area is located in South Cameroon, in the Akonolinga-Ayos area, be- The Congo craton is of Archean age and covers large parts of southern Cameroon where it is known as the Ntem Group [8] . Its principal rock types are gneiss, granite and charnockite. Parts of the region were re-worked in Paleoproterozoic times with mafic doleritic intrusions modifying the crust [9] . The Central [14] such that its northern edge is now buried beneath the Pan-African formations ( Figure 1 ).
The Akonolinga-Ayos area under study belongs to the Yaounde group which is a huge allochtonous nappe thrusted southward onto the Congo craton and is characterized by a transpressive senestre evolution controlled by great setbacks, N170˚E of the Center of Cameroon [15] . From geological observations, many structures directed E-W presenting moderated dip have been identified. These structures are probably linked to tectonics nappe with a southern vergency [16] .
Aeromagnetic Data Analysis
The magnetic data of Cameroon are a compilation of data collected during var- investigations in the area showed high-density, intrusive-like body at depth [6] , [7] . Short wavelength anomalies are observed in the south eastern part of the study area.
The fast Fourier transform was applied to the magnetic data for calculating the energy spectrum curves and estimating the residual (shallow) and regional (deep) sources. This filter is based on the cut-off frequencies that pass or reject certain frequency values and pass or reject a definite frequency band. The energy power spectrum is shown in Figure 3 for the RTE data of the studied area, using 
Methods
In order to determine the geophysical characteristics of the intrusive bodies in the study area, a profile directed SE-NW which cuts the long wavelength positive anomaly ( Figure 5 ) was modeled. To constrain the interpretation, the depth of the source was first estimated by the Euler deconvolution [17] [18] and the lateral extension by the tilt depth method [19] .
Euler's deconvolution is a technique used to estimate localization and depth of contrasting zones in the potential field analysis. The 2D form of Euler's equation
can be defined as [20] : [20] .
In this process two parameters can vary: the structural index, associated with the geometry of the generating source (Table 1 ) and the window width that has to be adapted to the structural dimensions of the target with the goal of obtaining optimal results.
The Tilt-derivative method [21] , based on a model of a buried 2D vertical contact, provides a relatively simple means to estimate location and strike of geological contacts/faults and depth to basement from RTP (resp. RTE) magnetic anomalies. The Tilt derivative equation is defined as:
where
tives of the magnetic field M in the x, y, and z directions. [21] showed that Equation (2) can be written as:
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where h is the horizontal distance from the horizontal location of the contact and z is the depth to the top of the contact. The Tilt Equation (3) indicates that value of the Tilt angle above the contact is 0˚ (h = 0). This suggests that contours of the magnetic Tilt angle can identify the location of contact-like structures.
Results and Discussion

Euler Deconvolution
The Euler deconvolution was applied to the residual data along the selected profile (AB) shown in Figure 6 (a). A window size equal to 13 was used and the Eu- 
Tilt Derivative Method
The Tilt-derivative map displaying the contours of 0˚. The southern area is characterized by numerous closely-spaced lineaments while in the northern part.
The Tilt 0˚ contours are much more widely spaced. The tilt derivative angle data (Figure 6(a) ). The points where the tilt angle curve intersects with the 0˚ axe correspond to the location of magnetic contact along the selected profile ( Figure 6(c) ). These contacts are shows approximate position of changes in rock type. The dike signature is a higher lower amplitude and broader anomaly which stretches from the 15.10 km to 24.3 km marker along the selected profile (AB). The horizontal cylinder-or pipe-like body stretches from the 6.9 km to 10.6 km markers.
2.5D Modeling
For two-dimensional magnetic modeling, we used the magnetic modeling software Mag2dc [22] . Since potential field data interpretation has a non-unique solution, the way to reduce the instability and to guarantee the uniqueness of the solution is to integrate geological and/or geophysical constraints into the forward modeling. The geophysical constraints used for the study were determined from the Euler and tilt derivative interpretation results. The initial susceptibility value was set to 0.039 (SI units) as computed by [23] for the Central African belt in South Cameroon. This susceptibility value is the average maximum susceptibility value of the rock types exposed at different regions within the Central
African belt in South Cameroon along with the basement rock types.
A simplified geological section derived from modeling is presented in Figure   6 granulites give a good age approximation of this evolution. Exhumation and thrusting of granulites over the craton is associated to a subsequent regional scale folding of the nappe resulted in the forming of upright to recline folds. The gradual P-T decrease recorded during the second phase folding [26] [27] suggests that the Yaoundé HP-HT granulites were uplifted (exhumation) during regional shortening.
Conclusion
The interpretation of the available aeromagnetic data of south Cameroon area 
